Migraine headache is one of the most common neurological disorders. The pathological conditions that directly initiate afferent pain signaling are poorly understood. In trigeminal neurons retrogradely labeled from the cranial meninges, we have recorded pH-evoked currents using whole-cell patch-clamp electrophysiology. Approximately 80% of dural-afferent neurons responded to a pH 6.0 application with a rapidly activating and rapidly desensitizing ASIC-like current that often exceeded 20 nA in amplitude. Inward currents were observed in response to a wide range of pH values and 30% of the neurons exhibited inward currents at pH 7.1. These currents led to action potentials in 53%, 30% and 7% of the dural afferents at pH 6.8, 6.9 and 7.0, respectively. Small decreases in extracellular pH were also able to generate sustained window currents and sustained membrane depolarizations. Amiloride, a non-specific blocker of ASIC channels, inhibited the peak currents evoked upon application of decreased pH while no inhibition was observed upon application of TRPV1 antagonists. The desensitization time constant of pH 6.0-evoked currents in the majority of dural afferents was less than 500 ms which is consistent with that reported for ASIC3 homomeric or heteromeric channels. Finally, application of pH 5.0 synthetic-interstitial fluid to the dura produced significant decreases in facial and hind-paw withdrawal threshold, an effect blocked by amiloride but not TRPV1 antagonists, suggesting that ASIC activation produces migraine-related behavior in vivo. These data provide a cellular mechanism by which decreased pH in the meninges following ischemic or inflammatory events directly excites afferent pain-sensing neurons potentially contributing to migraine headache. Ó
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Introduction
Migraine is a multifaceted disorder consisting of unilateral throbbing headache, aura, nausea, vomiting, photophobia and phonophobia [13] . While multiple hypotheses regarding the pathophysiology of migraine headache have been proposed, the exact nature of the triggering process itself is largely unknown [19] . Activation of trigeminal neurons innervating the intracranial meninges and their related large blood vessels is likely required to generate the headache experienced during a migraine attack. Prior work has found that meningeal nociceptors can be sensitized by inflammatory mediators [14, 25, 27] and mediators released from degranulating meningeal mast cells [20, 32] . However, the cellular mechanisms that initiate pain signaling in these neurons are unknown as most of the mediators do not directly open ion channels to produce firing of action potentials.
Acid-sensing ion channels (ASICs) belong to the ENaC/DEG (epithelial amiloride-sensitive Na + channel and degenerin) family of ion channels. ASICs are neuronal voltage-insensitive cationic channels activated by increases in the concentration of extracellular protons [30] . ASICs are expressed throughout the nervous system, including primary sensory neurons, while ASIC3 is largely restricted to the periphery [21] . Peripheral sensory neurons expressing ASIC3 innervate visceral organs including the colon, heart as well as skeletal muscles [16, 22, 23, 29] and this channel has been proposed to participate in pain originating from these organs. With respect to migraine, ASICs on dural afferents have been proposed as a sensor of decreased extracellular pH within the dura [4] . However, this has never been determined experimentally. The aim of this study was to investigate the effects of decreased extracellular pH on dural afferents, including the mechanism by which these neurons may respond to decreased pH within the dura. Additionally, these studies examined the ability of decreased meningeal pH to produce migraine-related behavior in awake animals.
Materials and methods

Animals
Adult male 
